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The analytical relations allowing to obtain the approximate estimates of the time of decision in the successive 
processing algorithms of fuzzy information for different values of the probability of making right or wrong 
decisions are established. 
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YcTaHOBJIeHbI aHaluTuyeckue COOTHOIMICHHA, MO3BOJIAIOWIMe NOUWY4aTb TIPHOWKeHHEIC OWCHKH BpeMeHi 
TIPHHATUA PCHICHHA B MOCICOBATCJIBHBIX aJITOPHTMax oOpadoTKu HeyeTKoON wuHdopMalmn JIA pa3JIMUHBbIX 
3HauveHHi BepOsATHOCTeH TIPHHATHA WpaBYJIBHOTO WIM ommMOouHOro pelennit. 

Ku1ro"ueBble CJI0Ba: BepOATHOCTE, IIpWMHATHC PpenuieHHA, asIrOpHTM oOpadoTKH, HeyverTKaaA 
MHdopMmalina, HeOlpeTesICHHOCTb, MHOTOBapHaHTHOCTh, HHTCIICKTyasIbHadA CHCTCMa. 


BcraHoBieHo aHasITH4H! CIIBBIZHOWICHHA, WO JO3BONIAIOTh OTPHMyBaTH HaOsMKeHI OWIHKH Yacy MpHMHATTA 
pilleHHA B TNOCMOBHUX aNrOpHTMax OOpoOOKH HeyITKOI iHopMalli WA pi3HHx 3HaveHb MMOBIpHOCTeH 
NpHHHATTA WpaBHIbHOrO 4H MOMVJIKOBOLO PpillleHb. 

Ks11040Bi C10Ba: MMOBIPHICTL, IPHMHATTA PilIeHHA, alITOpuTM OOpoOKH, HeyiTKa iHpopMalLlis, 
HeBH3HAaYeHICTb, OaraTOBapiaHTHICTh, iHTeeKTyasIbHa CHCTeMa. 


Introduction 


As a tule, the operation of intellectual systems (IS) occurs under conditions of ambi- 
guity and uncertainty. In these circumstances, special importance is the problem of provi- 
ding high quality decisions. For example, in the adaptive information-recognition systems — 
AIRS [1-6] — there is a processing sequence of two-dimensional implementations of space- 
time fields to assess the state of the objects, in particular, the diagnosis of complex diseases. 
The decisions about the state of the object are often contradictory, and they can be both 
correct and incorrect. In such situations, effective as close to optimal, are so-called moving 
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decision-making algorithms. According to these algorithms for each of the variants of 
decisions occurs parallel accumulation of information in cycles sequential processing 
implementations by counting the number of identical solutions (number of units for each 
alternative solutions for each parallel channel — bz , where k — number of channels), up to a 
total cycles equal to n. A processing ends in case of exceeding the number of units of a 
predetermined threshold. If the excess is not the case, the information of the first cycles is 
reset performed adaptive correction parameters processing algorithms and processing 
information comes last cycle. Thus, in the memory of the algorithm, all the information 
being held last n cycles. Decision time for such algorithms to determine exactly quite 
difficult, so assessment can wear only approximate. 

The purpose of work — to establish the analytical relations, allowing to receive 
approximate estimates of the time of decision in successive processing algorithms fuzzy 
information. 


Estimation of the Time of Decision 


The time of the decision relies function of the number of units received by the k-th 
channel in the last n cycles (for simplicity of exposition index k omitted): 


T(b)= poAT(b-1)+ ppAT(6+1)+ poPoT(b)+ rPiT(b), =) 
where po — the probability of getting of zero; 
P| —the probability of getting of unit; 
Fo — the probability of zero in the first cycle; 
A, — the probability of unit in the first cycle; 
POT Mal: Poth AG 
poP|T (b -1) — the average time when dropping the first cycle unit lost, and in 
the last cycle passed zero, i.e. the average time when the number of units of one less than 
the original; 
P\Pol (b + 1) — the average time, when in the first discarded cycle was zero and 
the latter accepted the new unit; 
poPol (b) — the average time corresponding to the loss of the first zero and the 
emergence of zero in the last cycle; 
pil (b) — the average time corresponding to the loss of the first unit and the 
acquisition unit at the end. 
At presence 6 units in the 7 positions: 


b 
GC 
Po = i Ae (2) 
ce n n 
After entering the variable 
A(b) = T(b)-T(b-1) (3) 


the relation (1) takes the following form 


A)p0 2 - A(b+1) pi 1-2) =1. (4) 
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The solution of this equation 


b-1 b-\-1 
yal) 
ee 
A(b)= ae a (5) 
os 
nN 
If po/ py <<1, then 
1 1 
A(b) (6) 
P\ a-2=?) 
nN 
If po/ py >>1, then 
b-1 b-1 
eS EN 
1 P| n Pi 
6) Pl ori 2-1) pi eet 
nN 


From (3), (6) and (7) 


n Gee: 
T(b) = | x te (8) 
Pl j=n-m+1 l 
where m — the threshold for the number of recruited units; 
T —the time interval between a sequence of observations. 

The averaging (8) by the number of units 6, which may arrive up to n cycles of 
accumulation of information, i.e. in all 0<b<m-—1, and considering we obtain an 
expression for the average time decision 


n—-m 
Ts a (m+k)PR (Pa) Chan a 
k=0 
(9) 
m-1 n—- 


b=0 l=n—m+1 © 


Py, — the probability of a correct decision. 
If we set m = nP, we obtain 


1 n 
T ~n+——.,/nP, (1-P. ) + (10) 
an a I 2P, 


[n—nP, +1] 


It is important to determine n the link between T and the frequency of decision of 
false solutions fy =Py/n, Py —the probability of making a false decision. Accumulated 
Statistics has the following form 

ey ela ee 
P 1 


JI Py 


Pa 


(11) 
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A comparison of these statistics with the threshold R equivalent in the model 
number of units b compared with a threshold m 


R-nin|(1-P,)/(1-P,)] 


"= T(P,/P,) Inf (I-P,)/0-P,)] 


In this case 


fy wool GP Py) | (13) 
7 d-P, J2md(i-d 


weed e Gb. Pari op gm 
n Py 1-Py 


The real interest are small values /7, so next value In fy is introduced, and the 
expression 7 takes the following form 


1 1 
n=—In fyG\Py Py | 1+ Ppl —- Po) x : (14) 
tn (P,, 5 3 Die. ir ( 1) —Infy/{G(Pq, Pq) 
For example, for P, = 0,001 and A, = 0,95, n =50, and for Py, =0,0001, 
Py, = 9,99, n=100. 
The time before a false decision 
—] 
r, ~ poli)” (15) 


At m=nPy, po=l-Py. py=Py, n>>1, Py <<l. 
L 
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Figure 1 — The average time of the decision: n = 50; 100 


Abstracts 


* The analytical relations allowing to obtain the approximate estimates of the time 
of decision in the successive processing algorithms of fuzzy information for different 
values of the probability of making right or wrong decisions are established. 

* The obtained relationships allow us to optimize the structure of fuzzy information 
processing algorithms. 


«LU tyaHnii inTeeKT» 2014 No 2 yi) 


1A 


Antsyferov S.S., Rusanov K.E. 


References 


1. 


2. 


Antsyferov S.S. Adapting of the information-recognition biomedical systems / S.S. Antsyferov, 
N.N. Evtikhiev // Biomedical electronics. — 2001. — V. 3, Ne 10. — P. 52-57. 

Antsyferov S.S. Adaptive information-recognition systems / S.S. Antsyferov, N.N. Evtikhiev // Proceedings 
TRTU. — 2004. — Ne 9. —P. 167-174. 


. Antsyferov S.S. Adaptive systems of patterns recognition of spatiotemporal fields / S.S. Antsyferov, 


N.N. Evtikhiev // Artificial Intelligence. — 2004. — Ne 3. — P. 405-416. 


. System quality management principles of designing adaptive information-recognition systems / [Antsy- 


ferov S.S., Sigov A.S., Antsyferov E.S., Golub B.I.] // Proceedings TRTU. — 2005. — Ne 10. — P. 167-174. 


. Antsyferov S.S. Adaptive information processing of spatiotemporal isotropic fields / S.S. Antsyferov , 


N.N. Evtikhiev // Optical jornal. — 2006. — V. 3. Ne 10. — P. 52-57. 


. Antsyferov S.S. Raising the intellectual potential of adaptive information-recognition systems // Artificial 


Intelligence. — 2010. — Ne 4. —S. 330-336. 


RESUME 


SS. Antsyferov, K.E. Rusanov 
Estimation of Processing Speed of Intellectual Systems 


in 


the Conditions of Multivariance and Uncertainty 
The analytical relations allowing to obtain the approximate estimates of the time of 


decision in the successive processing algorithms of fuzzy information for different values 


of 


the probability of making right or wrong decisions are established. The obtained 


relationships allow us to optimize the structure of fuzzy information processing algorithms. 
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